Effect of hydrostatic pressure on the mitochondrial ATP synthase.
The effects of hydrostatic pressure on three different preparations of mitochondrial H+-ATPase were investigated by studies of the hydrolytic activity, of the spectral shift and quantum yield of the intrinsic protein fluorescence, and of filtration chromatography. Both membrane-bound and detergent-solubilized forms of the mitochondrial F0-F1 complex were reversibly inactivated in the pressure range of 600-1800 bar, whereas with soluble F1-ATPase the inactivation was irreversible. Pressure inactivation of soluble F1-ATPase was facilitated by decreasing the protein concentration, indicating that dissociation is an important factor. In the presence of 30% glycerol, soluble F1-ATPase becomes inactivated by pressure in a reversible fashion, recovering the original activity. ATPase activity measured in an aqueous medium returns to the original values when incubated under high pressure in a glycerol-containing medium without substrate and is even enhanced when Mg-ATP is present. ATP hydrolysis returns to 80% of its original value in the case of the F0-F1 complex. Fluorescence studies under pressure revealed a red shift in the spectral distribution of the emission of tyrosine fluorescence of soluble F1-ATPase. A decrease in the quantum yield of intrinsic fluorescence was also observed upon subjection to pressure. The fluorescence intensity decreased monotonically as a function of pressure when the sample was in an aqueous medium, whereas it presented a biphasic behavior in a 30% glycerol medium. Gel filtration studies demonstrated that the hydrodynamic properties of the F1-ATPase are preserved if the enzyme is subjected to pressure in the presence of glycerol but they are modified when the same procedure is performed in an aqueous medium.(ABSTRACT TRUNCATED AT 250 WORDS)